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Learning Objectives
 Develop a working definition of the term “diagnostic error”
 Identify system and cognitive factors that contribute to risk for 
diagnostic error
 Describe areas of opportunity to improve the diagnostic 
process
 Identify the key objectives of the Pennsylvania Patient Safety 
Authority’s Center of Excellence for Improving Diagnosis
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Disclosure: Tim Mosher
 Paid Advisor to the Pennsylvania Patient Safety Authority Center 
of Excellence for Improving Diagnosis
 Unpaid Penn State Health representative to Coalition to 
Improve Diagnosis
 Unpaid Member of the Board of Directors of the Society to 
Improve Diagnosis in Medicine
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A Patient Story . . .
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What is your story?
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To Err is Human: Building a 
Safer Health System – IOM 1999
• Estimated that between 44,000 and 
98,000 patients die in hospitals each 
year as a result of medical error that 
could have been prevented
• ~17% of medical errors are 
attributable to diagnostic errors 
• Estimates are that 40,000 to 80,000 
hospital deaths annually result from 
diagnostic error  based on 
extrapolation of autopsy studies 
indicating 10% - 20% of undiagnosed 
disease as a cause of death
(Leape)
Crossing the Quality Chasm: A 
New Health System for the 
21st Century – IOM 2001
Understanding Error and Improvement in Diagnosis
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The Challenge of Reducing Diagnostic Error
• The heavy focus of the IOM report on process 
errors with system based solutions diverts 
attention and resources from diagnostic error
• Difficult to define and measure
• Much diagnosis occurs in the outpatient 
setting with a fragmented delivery system
• Multifactorial sources: system and cognitive 
causes
• Long interval between diagnostic error and 
adverse outcome
• No business model for reducing diagnostic 
error - primarily provider driven with lack of an 
accountable entity with resources to make 
system improvements
(Wachter)
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Improving Diagnosis in Health Care
Improving Diagnosis in Health Care. Washington, DC: The National 
Academies Press.  September 2015
“Diagnosis -- and, in particular, the 
occurrence of diagnostic errors -- has 
been largely unappreciated in efforts to 
improve the quality and safety of health 
care. The result of this inattention is 
significant: the committee concluded 
that most people will experience at least 
one diagnostic error in their lifetime, 
sometimes with devastating 
consequences.” 
(NAM)
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NAM Working Definition of Diagnostic Error
Improving Diagnosis in Health Care. Washington, DC: The National 
Academies Press.  September 2015
The committee defines diagnostic error 
as “the failure to 
(a) establish an accurate and timely 
explanation of the patient’s health 
problem(s) or 
(b) communicate that explanation to the 
patient.”
(NAM)
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Pre- Analytic Phase
• Failure to recognize symptoms
• Delay in accessing health 
system 
• Lack of local diagnostic 
resources or expertise
Analytic Phase
Post- Analytic Phase
• Failure to communicate 
diagnosis to other providers
• Failure to communicate 
diagnosis to patient
• Failure to follow-up on 
diagnostic outcomes
(NAM)
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Failure Points in the Analytic Phase
Review of 583 cases
Referral and Consultation: 3%
History Taking: 10%
Physical Exam 10%
Diagnostic Testing 44%
Integration and Assessment 32%
(Schiff et al.)
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• Prior records 
unavailable
• Lack of necessary 
equipment
• Expertise not 
available
• Poor communication
• Failure to follow-up 
on abnormal results
• Lack of 
symptoms
• Very atypical 
symptoms
• Symptoms 
mimicking a very 
common 
condition
Failure Modes in Diagnosis
“No-fault” errors System errors Cognitive errors
• Knowledge deficit
• Failure to perceive
• Failure to identify
• Flawed synthesis
• Flawed interpretation 
of results
Can never be eradicated
Can be reduced but 
must be continuously 
monitored over time
Difficult to reduce
(Graber et al., 2002)
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Diagnostic Error in Internal Medicine
19%
28%46%
7%
System related error only Cognitive error only
Both system and cognitive factors No-fault error
(Graber et al., 2005)
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 Few slices of Swiss cheese with holes that 
appear depending on different conditions
 Multiple slices of Swiss cheese in a 
predefined order
Failure Modes in the Diagnostic Process
System modes Person modes (Cognitive Errors)
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Dual Process Theory
Patient 
presentation
Repetition
Pattern Recognition
Diagnosis
Type I 
ProcessRecognized
Type II 
ProcessNot recognized
(Crosskerry)
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Wrong Diagnosis: 
Over-reliance on 
Heuristics
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Relationship Between Cost and Reliability in 
Decision Making
High
Low
Reliability, Diagnostic Accuracy
HighLow
Trainee
Type II
Development 
of heuristics
Expert 
thinking
Cognitive
Cost
(Graber, 2009)
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Incomplete Feedback Loop and Overconfidence
Initial 
diagnosis
Transfer 
of care
Change in 
diagnosis
Feedback
Negative
Reinforcement
Positive
©2018 Pennsylvania Patient Safety Authority 19
Cognitive
Cost
High
Low
Reliability, Diagnostic Accuracy
HighLow
Trainee
Type II
Development 
of heuristics
Expert 
thinking
Monitoring, 
Reflection
(Graber, 2009)
Relationship Between Cost and Reliability in 
Decision Making
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Diagnostic 
Team 
Members
Organization
Physical 
Environment
Workflow
Technology
Human Factors Engineering
• System factors modulate 
the risk of cognitive 
errors
• To reduce the risk of 
cognitive error we must 
modify the system
(NAM)
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Human Factors Engineering
Can we design technology 
interfaces that monitor our 
activity and predict when 
we are at increased risk of 
diagnostic error? 
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Diagnostic 
Team 
Members
Organization
Physical 
Environment
Workflow
Technology
External Factors that Impact 
Diagnostic Error in Radiology
Fatigue
• High cognitive load  drains the ability 
to engage System II processing
• Need to allow recovery time – building 
reserve
Priming
• Impact of radiology history on search 
pattern
• Prevalence impacts 
sensitivity/specificity of reads
Environmental
• Distractors/Interruptions
• Ambient conditions
(NAM)
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Improving the Diagnostic Process:
A Patient Safety Imperative
Rebecca Jones, MBA, BSN, RN, CPHRM, CPPS
Director, Innovation and Strategic Partnerships
Director, PSA Center of Excellence for Improving Diagnosis
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Disclosure: Rebecca Jones
 PA Patient Safety Authority representative to Coalition to Improve 
Diagnosis
 Unpaid Member of the Advisory Council of the Coalition to Improve 
Diagnosis
 Unpaid Chair of the Practice Improvement Committee of the Society to 
Improve Diagnosis in Medicine (SIDM)
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Improving the Diagnostic Process
 Effective teamwork
 Reliable diagnostic process
 Engaged patients and family members
 Optimized cognitive performance
 Robust learning systems
(HRET)
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Effective Teamwork
 Diagnostic team members
– Patients and families
– Radiologists
– Pathologists
– Nurses
– Allied health professionals
– Medical librarians
– And many more . .
 Culture of safety
 Communication skills (e.g., TeamSTEPPS)
 Bedside huddles
(HRET)
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Reliable Diagnostic Process
 Optimized structures
– Surveillance tools (e.g., Kaiser 
Permanente SureNet program)
– Early warning systems
 Clinical operations and flow of 
information
– Forcing functions and alerts (use 
wisely)
– Processes for closing the loop on 
test results
 Accessible specialists
– Electronic or telemedicine 
consults
(HRET)
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• Incidental Finding: A test result 
unrelated to the patient’s 
presenting condition that is of 
uncertain clinical significance 
requiring either additional 
diagnostic testing or serial 
monitoring to determine risk to 
patient.
Reliable Diagnostic Process: Project Failsafe 
Reducing the harm from mismanaged incidental findings
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Project Failsafe Workflow
Radiologist 
Identifies 
incidental 
finding
Incidental 
finding 
entered into 
electronic 
data base
Patient Safety 
Nurse sends 
failsafe letter 
to patient
Follow-up 
phone call to 
patient
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Improving Reliability of 
Tracking Report Discrepancy 
on Overnight Trauma Patients
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Problem to be Fixed
 Current tracking of diagnostic discrepancy:
– Self reported – default mode requires attending to enter discrepancy
– Significance of discrepancy on patient care not evaluated
– No follow-up to determine the impact of the discrepancy on patient care
 Wide variability in published discrepancy of overnight resident reports ranging from 
1% to 9%
(Cooper et al.; Huntley et al.)
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Workflow: Overnight Trauma Patients 10pm – 7am
Resident preliminary report
Final report
FINAL ATTENDING REPORT: Small left 
apical pneumothorax.  Discrepancy 
discussed with Dr. Smith at 9:24 am . . .
24 hours
30 Days
60 Days
Evaluate for Patient Harm
Version Compare
Nuance Power scribe 360
Filter version
for trauma
patients
Discrepancy
scored by 
clinical impact
Clinically 
important 
discrepancies 
are tracked
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Scoring of Clinical Significance
A No substantive change (ex. editorial/spelling/grammatical change in report)
B Minor change of no clinical significance (ex. Addition of fracture nomenclature, trauma grading scale 
to an otherwise accurate report, addition of incidental findings not directly related to acute patient 
management)
C Minor change of doubtful clinical significance (ex. change in wording that may be interpreted as a 
change in level of diagnostic confidence, addition of diagnosis in the impression that is appropriately 
described in the body of the report, recommendation for additional non-emergent studies that may 
alter diagnosis)
D Major change of low clinical significance (Finding related to patient’s acute condition that alters 
patient care but would not have changed overnight clinical management)
E Major change of high clinical significance (Clinically significant finding related to patient’s acute 
condition that would have changed overnight clinical management)
F Patient harm (Clinically significant finding related to patient’s trauma that led to patient harm 
because of delay in diagnosis or inappropriate treatment based on a wrong interpretation by a 
radiology resident) Harm assessed at 24 hours, 30 days, 60 days
Scores of D, E or F are tracked
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Pilot Testing
 Pilot period March 23 to September 21, 2018
 184 trauma patients examined during overnight hours
 723 reports (CT and CR)
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Report Discrepancies by Clinical Score
11%
21%
7%
2%
Ex. 
Spelling
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Incidental 
Finding
Ex. 
Additional 
DDx
Ex. Finding 
of low 
significance
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Example of Score D findings
 Bladder rupture – patient was going to OR for suspected bowel injury
 Fractured teeth – seen on physical exam
 Overcall – acute sacral fracture
 T3 spinous process fracture
 Opacity in LLL upgraded to possible aspiration
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Scalability
 Initial manual technology: 7 hours/week to complete report
 Current semi automated process: 9–10 minutes/week
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Engage Patients and Family Members
 Tools and education for patients and family members
– Patient’s Toolkit for Diagnosis
– Teachback
 Ensure patients and family members understand their health condition and 
treatment (diagnosis, discharge instructions, etc.)
 Patient and family advisory committees
 Encourage patients and family members to speak up and share feedback
– Processes and systems
– Environment
– Rapid response system
 Ensure access to health records (test results, notes, etc.)
(HRET)
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HAP HIIN Collaborative
PENNSYLVANIA HOSPITAL COLLABORATIVE
HOSPITAL IMPROVEMENT INNOVATION NETWORK (HIIN) 
Destination:
Standardized process 
and measures to 
reducing ED radiologic 
diagnostic error 
Diagnostic Error
3
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Patient-Centered Measures
Process 
Measure 
#1
Number of patients fully informed verbally 
about the incidental finding/
Number of patients with an incidental finding
Process 
Measure 
#2
Number of patients provided with complete 
printed materials about the incidental finding/ 
Number of patients with an incidental finding
Outcome 
Measure
Number of patients who demonstrated a full 
understanding of the incidental finding/ 
Number of patients with an incidental finding (1)  Nature
(2)  Recommendation(s)
(3)  Why it is important
Process 
Measure 
#1
Process 
Measure 
#2
Outcome 
Measure
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Optimized Cognitive Performance
 Clinical decision support
 Clinical reasoning education (e.g., University of Pittsburgh program)
 Reflective practice
– Diagnostic timeout
– Forum for debriefing and discussion
(HRET)
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Robust Learning Systems
 Identify failures in the diagnostic process
– Modified DEER Taxonomy
– Root cause analysis – fishbone diagram
 Feedback on diagnostic performance
– Processes for feedback between clinicians
– Diagnostic performance score
 Continuous learning
– Awareness
– Medical/Healthcare professional education
(HRET)
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Identifying and Learning 
from Failures in the 
Diagnostic Process:
PSA/PA-PSRS Exemplar
(Jones and Magee)
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PA-PSRS Event Analysis
(Jones and Magee)
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PA-PSRS Event Analysis
(Jones and Magee)
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PA-PSRS Event Analysis
(Jones and Magee)
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PA-PSRS Event Analysis
(Jones and Magee)
©2018 Pennsylvania Patient Safety Authority 48
PA-PSRS Event Analysis
(Jones and Magee)
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Center of Excellence Core Team
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 Disease or department specific measures 
related to improving diagnosis
 Projects designed to improve the diagnosis of 
cancer
 Projects designed to improve the diagnosis of 
vascular events
 Projects designed to improve the diagnosis of 
infections
 Method to collect and track events via internal 
event reporting system
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Resources
 Improving Diagnosis in Health Care (IOM/NAM)
 Improving Diagnostic Quality and Safety (NQF)
 HRET Change Package
 Identifying and Learning from Patient Safety Events Involving Diagnosis
 SIDM
– Patient’s Toolkit for Diagnosis
– Clinical Reasoning Toolkit
 The New Diagnostic Team
 Teachback (AHRQ)
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What questions 
do you have?
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Thank You!
@PennsylvaniaPatientSafetyAuthority @PAPatientSafety
Pennsylvania Patient
Safety Authority
Pennsylvania Patient
Safety Authority
